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(54) [^g?qcoi&^] mwimi£^x'T-j*<ns<xBWi&%.mm. 


(57) [SMI 

[HI] iit?l->^ri (Network Management Sy 
stem) £(ix.fc|5]#!iifl -^T-ACO/^gKisgi^SEf- 

^«sR¥ft4 c^, s\m^eannjE»^st 4 a kkiss 


NE 


NE 


NE 


NMS ^Aq 


L 


4c 


4b 


1 

5 r i kirz> raffliiff acpx.* a id 
EEIi»8»:R»fcH-*-5lt««\ fltrE«-»«/Sa*<©lH] 

-rsts*js i fE^i^MSiam ac/^ a asanas 

So 

j; 9 sat b3t»3e««»ca'&-*-*>'^*ttsR-f- 


(2) 1#P^P9 - 1 3 5 2 4 3 

. [fi#jf6] mm^mak^m^m-f- me 

i 5 fEi&fiDlHJWilff r- A© 

k t-T -511*11 5 EMwm&W&'saf-Jxto'ix 
10 [IS*JS8] i^lslft^:RttlcB§-*-smfiltt* mrlE 

20 [ii*JSio] ffiE^fcSB^&M:, BifKJ&EltfiU;: 
a*-*-*'***!***, Sfefc, «rE##W»riEK*as«f 

gij-f ■S-'^SSiJ^eSr^'tpr. i ZW&k-fzm 1 * 

1 1 ] atrE^*tt**at±, we»j£imuc 

ia**i 2] awa^^ttw^af*, ii!nE*B^flr«uc 

&ittz^*zmm^&s°*mm^Wi%^ts~k%%f®. 
i i 5 rovvf n*»fcE«orajia 

40 a#-t-*>"«^*»»a» i»re«-ffia^sa^»' 

o^^ft^^iix^b, iHiHaisffffii-s^^^awj-*- 

**-Lrv^w^«ra9J-*-*-"«^a9J#a*r^tfii: 
*#t& i i" SIS*iS l * ft »»** 5 «> v ->-f W>tet 
50 coPWiiff v^rAO/^lfttSi. 



3 

[■1**1 s] mc-^^«3B*«fi. mmm&mmK 

[ff*:*i 6] mK^*tt5R*»tt. «rE».S*»ic 

* * tf £ t * t -t £ W* * 1 * fc tttt** 5 V >-r 
ti^tc fi«co m Hi il [f ^ j*<ds < * g BK.^SBo 

WISH* t^Sv^r^tcl^it jft,; «TE»9J*a ti: X 

<o mm £tifz^<^\zf a ^x ttfc&fflM&mmftco s u * 

— ^ffl^— UTI3:^L X ^n^n^^ h!9:S^Ti 

i 8 ] mmm^vmi/XT-Mcnv ^n. 

V ilB'J $ hits tcfi o -C«-lS:^jBa«*»*rt co ^ a * 
«: £ fe W-f" 5 r 1 4r»» i « «** 1 * 

itfif ^ * -* B^MftK^S: (aot/^ coSSfcflMSas X' £ 



(3) WBf!¥9 - 1 3 5 2 4 3 

4 

[»**2 i ] mmmm^wmi/XTMcmtf &^ 

PRB S (Pseudo Random Binary Sequence) fiftHa 

10 [«WO»»fcKW] 
[0 00 1] 

A (Network Management System) OS X. 7^1 IU ^ ilif 

[0 0 0 2] i£^, IfrlJLft^itE-SnfcA-^IH-f^^ 

20 5bfC#fifb"C# -5 S DH (Synchronous Digital Hierar 
chy)^ s «*^t*^^"CV^-5o SDHH, Bellcore/ITU^ i 
0*»<t$ftfctCO-Cfc5 . *ItfiSONET (Sync 
hronous Optical Network) i flffiftL 5 0 
[0 0 0 3] 

["Bt^^ftWl PDH (Presiochronous Digital 

Hierarchy) ^*5V ^ *C 1*0 j»«/«C0£3e 4: 

30 ft 0 — SONET/SDHtli#WD^3^ 

[0 00 4] i:^6"C% SONET/SDH^ ^fiib 
71/-ASTM- 4, S TM- 1 6 ^ffi&Ki £ftX\£\$k 

a3:g^i^-CV^6ffl«^^* (Network Element, U^T TN 
ej <^v^5) ^ffiftV>Tl£^M*fT5cD 

^-^^^iffftSSiffl^riN (Networ 
k Management System, TNMSJ <kV^5) t-^9N 

E^^nm^no^^nmit^rix^^o uric 

[0 0 0 5] -^7i^^, NMS(C£ ^/N^l2:^^ff 5 
50 ^Of--v^/t'#^4:lg^^-'6o NMSlis m^cOtt^ 



5 

[0 0 0 6] 

lmWtim$zls£. 5 ttSRil L/^b, t*3t£<©NMS 

^T^5^*SKW^«jS^ & ^ y ^ -f"* Ki» r-f, 
HiKUUf 5£ Stilts* ^/^#«-C'»Sc"5r SBT* & 6 a^a* 

[0 0 0 7] **Mfiroi5*^S^|8^"C^*^fc 
[0 0 0 8] 

fc#>^ Hll^tJ;5l^ IPIftll[33IUH?m&£ 
frfclS&CDNE (Network Element) 1^-3 #NE 1 
— 3 ^COP^Cilfl^^^ffi^fcNMS (Network Managem 
ent System) 4£, NM S 4 fCKtt 6 

««IEt6^a 4 a i . NMS4fC»tte)h, *r 
K*^BB-#-S»*«*4:S»-#-S»3e««*«*a4 b 
i . NM S 4 tcfflrtf *U lH]j»»jK«*fE*^a 4 a K 

[0 0 0 9] £A±CD£ 0 #«/&*C*5V^t, NMS4|:*5 

[ooio] ^mm^m^mi-^mmn. nms a\c 

as. rti^fttoO, JB3E*«tg«Lfci:SfcNMS4 

[ooii] >"?^sR#a4 c-e^fR*^^^ 

t#NErtc0^n^a.^ hK3EASfffettS 0 4 COS, 

S 0 

[0 0 12] 



(4) 4#BH^9 - 1 3 5 2 4 3 

6 . 

KWH]«jH"C»«c^tt*: : IS»<©NE (Network 
Element) l-3i, &NE 1 -3 t c^fHiCilff 
ifeNM S (Network Management System) 4i % NMS 

-r5if«^rfetg-r^lH]^^if^faig^S4 a NM 

mi-^mmn^m^4 b nms4^^^ 

10 iHl^^if ^l£tg^4 a JxfcW L 

[0 0 13] o£lc. *«^.<o3llfico?B»o*#:ft*« 

[0 0 14] 0 2t±SDH|H]jSi«iNMS 
Hl*Cfe<So NMSlOft DCN (Data Communication 

Network) 1 1 ^LtSDHB^Il 2 b&im£tl 
20 5 0 DCNllIt X. 25, L AN^Oiilf 3M£-C& 
So SDHELiftaHl 2 te, NE12a-12c, h 

ne i 2 a. *5<tt^^n?>*s»i-s-ejS*i^e) 

fll/SSfl-So rcDgiSIf±,>lt7U-ASTM (Sy 
nchronoiis Transfer Mode Level) — NcE>ff£-^£r-|£2£"f" 
So NMSlOft ^^y^nti/f 10a, ^Ul 

o b, */TSti o c, isitfA^SBi o d 

£iV NE12a-12c 0#oW«*ifc:jfe-r5SiS^ 

30 Atb-rfrWRe^maitrfTS**, ^^^^20^ 
5fcfc^£«f&**b-cv^ 0 

[0 0 15] Jfc*5, SIOISSCCONE l-3fj:i2(50N 
E12a-12 c^#)SL N [Hi CO NMS 4 teH 2 CO"N 
MS 1 0 ^*ftS U H 1 C0|«]j»^«*IE«^a 4 a ^ 

i2^^--&y i ob ^*tj^u m i.<z>»j£ft«g«#a 

4 b^H2C0>-Y>'^ , nir-/lM 0 a . AAltl 0 

40 ^ 4 c fciEl 2 <Z» >-^Dir^ih 1 0 a tC^-tSo 

[0 0 16] o^C, NMS 1 0O»fp*:SiMi-5o W 

A, B, C, D, E, Fc060CO>— Kd5feSS-&*^J 
tCb-CiftWf-So Ml3^m^(Z)y— KA f B, C, 
D, E, FOEtt#tffi«:^"i"o El3tC*-f-y— Kif5 b 
^IS^icS^x ^-fiilH]^ (Multiplex Section Protecti 
on, MSP) £5 S> 5 I) X^4:*b, ffifaitttfUlSI&fc&^V 
>-?%7r^ 0 #y X^tcy- KWcDK«*^b-C 

so [0017] nms i ocoy^ei; io bf^tt. bfc 


7 

V Blt^^i" V y^^fy^y h V (Link Inventor 

^^teL-o^^ y h iMcte, yy-; 

[0018] NM S 1 0 cE>A£r££R 1 0 d L 

Xir^^— $fa<h ^f-l 0 a tcatLT, -PJ 

— KA i J — KC ^O^tciy^^r^^L-TtV^V^ 

[0 0 19] ^>f^ntyf lOaft^^y 10b 

tcfe^n-o^ y >-^y h y 4r#saL-c. / — 

— KA*»jSt bfct#. KA^fe/— KB, D, 
E^IfV^^ftt^ (1) , (2) , 

(3) ] 0 o^c/»KBtflt«t, /-KA-O 
y >^ (i40 (1) ] OffiUd. /-KC^!i>^^ 
#l£-T3 CEI4CO (4) ] o ufc^o-c, i4<^y y^ 

(1) i'!)^ (4) i^S^ttV-KA^b; 

— KC— iiJili-^r £j&s-C#5 - «tiS^^ 0 [H«^L 
t v 7— KD, Efd*a-Lfc*S\ r^fn, 14©J 

(2) . V>'i? (7) s (6) ^ffi^S^Q 

it. *5i05El4CDy (3) . (5) 

to^X-y— KA^67- KC— PJi^-reci^-c^^r 

iis^^So £JUh<z>r<ta>&. y— ka^/— kc — 

I5^iLt, A - B - C , A-E-C, A— D — F 

— C<D 3 il 9 ^Sttai^tuSo 

[0 0 2 0] d 5 L-7C1 y > ^ l/^t?<08ftfljfe'^0 

^u^ux<rjm^mmd§^m^noo 

^ \/^;UX'<7)s<^teRl^\^X£kT{zWtm-t-Z>o 

[0 0 2 1] ^-f . ^-tlHO bicte, bfi^a 
^7*— -> (Provisioning Data) a*t&ift£*LT*5!9 . 
^fC^y— KC0El^l*ScW«"Cfe6^n^=2^^ ns« 

^sjitv^o ite, ks<^>d^ 

[0 0 2 2] ^-i'y^nir^f 10aH ~ 5 bfc^ n 
db\ roi;5^^>f^Dti/ti Oa^^^U l o b 


(5) «M»!¥9 - 1 3 5 2 4 3 

8 

[0 0 2 3] Sfc, i?n^^ hWWcRAT, ^ 
h (Alarm/Event)W«C0*^ib#/— Kc0Eia*» 

[0 0 2 4] ^12^f^ ^^v^nir^iM 

LtiJ:^o r compete. *«r<DUNEQ«ift*#HB 

[0 0 2 5] 4fc, ^^^^n-tr^lM 0 a U 1 

0 bfclfSo;*^ (Status) ts^*^6#y-K 

<75|Hljftttli««^&*f-— fcT^^T-^ h (Service Stat 
e)1*«4rJR!0HiU* rtL^S^#^^0^^f+^ff5 

[0 0 2 6] *fc, -^;*»5£B#U:, ^^v^nir^iM 
0 a^ x #y — K^of-t^^f^ K««4nBUfc 

[0 0 2 7] «±coi 5 *^#lHl»oft9+^»*. A- 
B-C, A-E-C, A— D — F — CCO 3 s<~^zkX\CO 

\,^x&£lsl&i&&o1tbi-Z>o o#lc x /^y^Dty 
(15) ^r£fd. ^-n^cr) 3^^^^7D^^(^^^-5 ft 

[0 0 2 8] -#-**3*>, 0 ate, 

^^y 10 b 
ffl£tiX^^£f t —?'<--*%^MLXffl'<£o 
30 \± % +«»*5 itffiiSBBB* y H y *#HR 

' LTH^ filElWItT'nt^a^y/f-^ 
m&^xm^&o Hi 2te. -5-5 LfcHffffi^Sr^U-C 
V^o PJ^Lte\ ^^^A-B-Cte, 1113^^-^5^, 
y>-^A-B, B-Cifc^KBia» (MSP) ^SHtt 

fen. +^tey— kbcdi ^0ffc**t"c&p, e^ffiBtte 

10 km (=3k m+ 7km) T'fc^o 
[0029] roiS^^ ^yT'at's'tlO 

.•^A-»B-C«rfta3fc^ib"CiS8'J^5o ^ 
40 ^vyn-tr^iM 0 ate. > V 1 0 btC^^t^TV^ 

te. ^7— K^)$of- * =i ^n^— C/a >-^^^/W 
(Data Communication Channel) fficO/l" — X" ^ i^* T~ — 
^(Routing Table) CO«*«:te* LX. "fSSftSrsB^ 

[0 0 3 0] V^Dir^iM 0 a te, — 


(6) 


WmW^9 - 1 3 5 2 4 3 
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lOalt > V 1 O b tcfejfft£;ftTV>ST^-- 2*/ 4 

b mn&mm itiws^^^ l -cv ^ s^ *a 

ctV\ £7h N ^-O'^nrir^f-l 0 ate, 10b 

[0 0 3 1] SSFifcCOj; 5^ /UA-B-C^fgi/^ 
W/^^gil 0 C (Cf7FLtt^^-^[C^^ 

te. y<^J\~B -ccom^{c(^Wr^ KA, b, c 

^Lt^D^^^^ ht3^ff5o 16— llltC^I 
[0 0 3 2] r^^a^n^^ h!2;^i, y^v:?*n 

y^nt^tl 0al±, i&SrX~3&£.£*titU (alphanum 
eric) b U — ^ (Path Trace) jo A'—-' v* 

h U—^ (Through Path Trace) fflCOjSWfi • 
■ffi<h LT, ;7 n^ru^ hK^«:ffftofcy — KA, 

b, ctci^-t-So zL&mm-B.&mi 4<D<s>ji>Lfoio&m 

10a -C56ffi-t*5o — &UTV\ft,K£^-*aa:5£f2:^T L 7t 

[0 0 3 3] r^6cD— jg^Hp^TLfcg, y «( >' 
y°U tyf 10ali % PRBS (Pseudo Randara Binary 

Sequence) ^ 7cLf3:^ — $ -t >' ^. ^6 ^ ^ (Performance 

e Monitor) fcgf^C J; 9 COp^K^rc ry^^ffiU f$ 
JH^Mfrtntt/— KA, B, COf— I^tt^i£-'^'>'1^ 
[0 0 3 4] 


io <Drm±W*imktj:&o 

[[HI] *38W^>lR3aRMBIt?*>So 

[12] S D H@i»a i: NM S i */f tilSi t Jb 5 fl 

[HI3] J — KA, B, C, D, E, FmiWtkn?^^ 

[1114] y y^^y h y tcassftfcu 

20 So 

. [07] 7— KB^D^a^ h««*^H-@-C$> 

So 

[18] 7— KCO^n^n^^ HfftSr/TtHt'fc 

So 

[19] KDO^n^3^^ bmn^^i-mx^ 

So 

[aioi y — KEo^a^^^^ bmn&jf^mx&> 

S 0 

[ill] y-KF^n^a^ Mt«*/Ttit& 
30 So 

[113] ^^A-B-C^^-y— KJCjotfSzK— h# 

[01 4] ^^a-b-c^ttH-i-c&So 

1 NE 

2 NE 

3 NE 
40 4 NM S 

4 a (B]|ftSftf*«C«^g! 
4 b »j£«#g« 

4 c XX^ffi 


[14] 


(1) A-B 

(2) A-D 

(3) A-E 

(4) B-C 


(5) C-E 

(6) C-F 

(7) D-F 
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[121 ] 


[12] 


NE 


NE 


NE 


NMS ^-4o 


L 


4c 


4b 


Network Management System y""' 


o 


IOa H 0c 




[i5] 


«5r£ 


/ttffifSS 

St fi 

mm 

1 





2 


VQ2. 

1 

UfAT 

3 






[HI 2] 


No. 


MSP 



1 

A-B-C 


1 

10 km 

2 

A-E-C 

A-E:teE-C:« 

1 

8 km 

3 

A-D-F-C . 


2 

12 to 
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Wm^9- 13 5 2 4 3 


l-l-i-l-i 

1—1—1—2 
1-1-1-3 
1-1-2- I 
1-1-2-2 
1-1-2-3 
1-1-3-1 
1-1-3-2 
I— 1—3—3 
1-1—4—1 
1—1-4-2 
1—1—4-3 
1-1-5-1 
1-1-5-2 
1-1-5-3 
1-1—3-1 
i-1-5-2 
1-1-8-3 
■I-I-7-1 
•1-1-7-2 
■1-1-7-8 
i 

To/Fi am 
Node B 


[16] 

7a*3*? ytm : NODE A 


. r 


; 33333333333333533333 


I I I I 1 I 

inin 
I MI!! 
111111 
I I 1 1 I I 


minium 

111 f I III IMI 

illinium-- 
1 1 1 1 1 1 1 1 1 1 1 1 

1 12223334445SS666777 
I I I I I I 1 I t I I I II 1 I II III 
123123.1 231231 23 1 23123 

To/ From 
Node E 


44444444 4444444 4444 44 

EEEEEEEESEEEEEEBSEEEE 

nuininniiiiiiilj 
wiwMilliHlli! - 

( » I II I I I I II I M I I I M I I 
1 1 1222333444553868777 
I U I I II I I I f 11 I I M M i I 
12312-3123123123123123 

BBBDFC 


2-1-1- 
2-1-3- 
2-1-1- 
2-1-1- 
2—1—3- 
2-1-1- 
2-1-1- 
2-1-1- 
2-1-1" 
2-1-1- 
2-1-1- 
2-1-1- 
2-1-1- 
2-1-1- 
2-1-1- 
2-1-1 
2-1-E 
2-1-1 
2-1-1 
2-1-1 
2-1-1 


1-1 
1-2 

1- 3 

2- 1 
2-2 

2- 3 

3- 1 
■3-2 

3- 3 

4- 1 
4-2 
■4-3 

-5-3 
-6-1 
-6-2 
•5-3 
-7-1 
-7-2 
-7-3 


2-l->- 7 -3 

To/From 
Node 0 


i- 


-i-i-i 

-1-1-2 
-1-1-3 
-1-2- I 
-1-2-2 
-1-2-3 
-1-3-1 
-1-3-2 
-1-3-3 
-1-4-1 
-1-4-2 
-1-4-3 
-1-5-1 
-1-5-2 
-1-5-3 
-1-6- 1 
-1-6-2 
-1-6-3 
-1-7-1 
-1-7-2 
-1-7-3 


1-1-1-7-3 - 

To/From 
Node A 


[87] 

?QX3^ H5f3:: NODE B 


444444444444444444444 

mi tniiiiiniiiUM 

EEEEEEEEEEEEEEEEEEEEE 


Kiilillliilij 


K.jlllilliliUInu, 

II | | I II I I I I I I I H III 
1 1 1222333444555666777 
II IMIIIEMIIEIIIIII 
123123123123123123123 

A AC 


2-1-1-1- t 
2-1-1-1-2 
2-1-1-1-3 

2-1-1-2-1 
2-1-1-2-2 
2-1-1-2-3 
2-1-1-3- I 
2-1-1-3-2 
2-1-1-3-3 
2-1-1-4-1 
2-1-1-4-2 
2-1-1-4-3 
2-1-1-5-1 
2-1- 1-5 -2 
2-1-1-5-3 
2-1-l-S-l 
2-1-1-6-2 
2-1-1-5-3 
2-1-1-7-1 
2-1-1-7-2 
2-1-1-7-3 


- 2-1- 1-7-3 

To/From 
. Node C 


[Ml 4] 


B 


— i «r 


(9) 


#P1¥9 - 1 3 5 2 4 3 


[B8] 


»p*3*? hffifg: NODE C 


t — L— 1— I — t 

I-l-l-J-2 
1-1-1-1-3 
J- 1-1-2-1 

I— 1—1—2-3 
I— 1-1—3-1 
1- 1-1-3-3 
il-l-t-3-3 
=1—1—1—4-1 
1-1-1-4-2 
1-1-1-4-3 
1-1-1-5-1 
1-1-1-5-2 
1-1-1-5-3 
1-1-1-8-1 
1-1-1-6-2 
1-1-1-5-3 
1-1-1-7-1 
1-1-1-7-2 
J— 1-1-7-3 
! 

1-1-1-7-3 - 

To/From 
Node B 


333333333333333S33333 

!JI!l[iiiiii ! 

I t 1 II I I 1 1 I II I I M I I I 

nu iiuniiiinii- 
} 1 1 1 1 i 1 1 f 1 1 1 1 1 1 1 1 1 1 

1222333444555656777 
INI III II MM II 111 I 
123123 123 1231 23 123 123 

To/From 
Node E 


444444444444444444444 


I II I I I I 


IMIII 

EEEEEE2EEEEEE&] 


I I t I jl 
I3ESEEE 
I I I I I I 

inn 


mm iinui 
iitrii ii i ii 

Mini 1 1 1 1 1 1 1 

11222333444555566777 
If I I I I I I I II I II II I M I 
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